INTRODUCTION
Bowen's disease is intraepidermal squamous cell carcinoma (carcinoma in situ) and it has the potential to progress to invasive carcinoma [1] [2] [3] [4] [5] [6] [7] . It is characterized by slowly growing, sharply demarcated, erythematous plaques that have a scaly or crusted surface 1, 6 . Sunlight and chronic arsenic exposure are well-known favorable factors to develop this lesion [1] [2] [3] .
Pigmented Bowen's disease is characterized by increased melanin pigment in the epidermis or papillary dermis, in addition to the typical findings of Bowen's disease. It is an uncommon malady and it represents less than 2% of all the cases of Bowen's disease 3 . We report here on a case of pigmented Bowen's disease with an unusual presentation on the umbilicus of a 36-year-old man.
CASE REPORT
A 36-year-old man presented with a 9-month history of a gradually enlarging solitary dark brown plaque. The lesion had enlarging after it had suffered a wound and it was forming a mass. His past medical history was unremarkable. The patient had no history of sunburn, chronic arsenical ambient exposure or arsenic administration for medical treatments. On the physical examination, there was a solitary dark brown, well-defined slithery or wavy plaque with a verrucous surface with mild scale on his umbilicus and the plaque measured 1×2 cm in size (Fig. 1) . Histologic examination showed hyperkeratosis, parakeratosis and atypical keratinocytes arranged in a disorderly fashion throughout the epidermis. Increased melanin pigment was noted in the basal layer of the epidermis (Fig. 2) . The histologic features were consistent with pigmented Bowen's disease. Our patient was referred to the Department of Plastic Surgery in our hospital and the plaque was removed by wide resection. There has been no evidence of recurrence after 18 months of follow-up.
DISCUSSION
Pigmented Bowen's disease is an unusual form of squamous cell carcinoma in situ. According to Ragi et al 3 , the pigmented variant represented 1.7% (7 cases) of the 420 collected cases of cutaneous Bowen's disease. Thus far, there has been only 1 case of pigmented Bowen's disease on the umbilicus in the literature 1 , and no such cases have been reported in Korea. This type of lesion commonly presents as a hyperpigmented, sharply marginated plaque with a surface that may be velvety, verrucous or flat, and it is generally asymptomatic [4] [5] [6] . Scaling and erosions may be present as well 4, 7 . In our patient, the characteristic feature of lesion was a slithery or wavy appearance, and it was nearly the same shape as the previous reported case of pigmented Bowen's disease on the umbilicus 1 . We think some factors like gravity or repetitive, downward scratching motion may have had an influence on these characteristic features, but the reason for this appearance was not revealed in the literature. Sunlight and chronic arsenic exposure are well-known favorable factors for incurring Bowen's disease [4] [5] [6] , and this included the pigmented variant. Several other factors such as viral infection, trauma, and radiation have been described as possible etiologic factors 2 . Since the umbilicus is not a sun-exposed area as it is usually protected by clothes, we think that sunlight wasn't an important factor for our patient. Also, our patient had no history of chronic arsenic intoxication, virus infection, trauma or exposure to radiation. Histologically, pigmented Bowen's disease generally shows epidermal dysplasia with abnormal keratinization [1] [2] [3] [4] . The dermis shows no invasion of tumor cells and it sometimes contains a dense infiltrate of lymphocytes or histiocytes. There are characteristically abundant melanin-rich cells in the basal layer. Significant quantities of melanin may be found within the epidermal cells of the basal layer, within the dermal melanophages or within the melanocytes in the affected epithelium [1] [2] [3] . For our patient, histologic examination revealed full-thickness involvement of the epidermis by atypical keratinocytes. There was acanthosis with thickening of the rete ridge, overlying parakeratosis and hyperkeratosis. Also, abundant melanin pigments were observed in the basal layer of the epidermis.
The mechanism of pigmentation in this disease has not yet been fully discovered. It has been suggested that the neoplastic cells may produce specific factors or cytokines that induce the proliferation of melanocytes and stimulate melanin production 2, 4 . Another proposed theory is that the hyperpigmentation of anogenital Bowen's disease might be secondary to elevated temperature or it is simply an extension of the hyperpigmentation that is naturally found in the anogenital area 4 . There are also some reports stating that pigmented Bowen's disease arises from seborrheic keratosis. This suggests the possibility that more than one mechanism may exist 4 .
The differential diagnosis of the solitary type of pigmented Bowen's disease includes seborrheic keratosis, actinic keratosis, pigmented basal cell carcinoma, melanocytic nevus, superficial spreading melanoma and bowenoid papulosis 4, 8 . These diseases can be differentiated on the basis of their clinical features and histopathological findings 8 .
Since the presence of additional pigment does not alter the metastatic potential of Bowen's disease, the principles governing the treatment of nonpigmented Bowen's disease are applicable to the pigmented varity 4 . The treatments include surgical operation (standard excision and Mohs micrographic surgery), topical 5-fluorouracil, topical imiquimod, cryotherapy, curettage and electrocautery, radiotherapy, laser ablation (carbondioxide, argon and neodymium:yttrium-aluminumgarnet) and photodynamic therapy (PDT) [9] [10] [11] . No single treatment is correct for all forms of pigmented Bowen's disease, but the surgical modalities seem to provide the best treatment with the highest cure rate 11 . Standard excision was performed for our patient, and there has been no evidence of recurrence at the 18-month follow-up.
In conclusion, we clinically experienced a case of pigmented Bowen's disease arising on the umbilicus, and this is the first such case in Korea. Physicians should consider pigmented Bowen's disease in the differential diagnosis of pigmented skin lesions.
